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PHARMACEUTICAL COMP08mOH FOR THEATMQ PSRIOOOWTAL MgEAflBS 



This invention relates to a pharmaceutical corn- 
posr&Jh which la appJed to a periodontal pocket or 
paradentium lor the purpose of treating perio do n t a l 
diseases. The pharmaceutical composition may be 
provided in the form of gel, sheet film or bar-fike 
formulation to rofeaee a controlled and effective 
amount of an active ingredient at the periodontal 
pocket or paradentium. 

The •periodontal diseases* t» a general term of 
various mflan i matoi y diseases of paradentium. The 
diseases include a series of diseases exhibiting 
various syrriromes which vary from each other 
according to the stage or situation of the diseases 
or the age of the patient, and have not been 
deflnftety subctassffted. Since, however, the term 
•periodontal diseases' ta given to any Inflamma- 
tory disease which Initially occurs at a marginal 
gingiva area and finally reaches an alveolar bone, 
the diseases can be roughly divided, on the basis 
of the degree of the trftammattan, into "gingivitis* 
in which the fnftsunmanon is bitted to the gingiva 
and "pamdentffis* In which the inflammation 
is chronic and found even In an alveolar bone. 
However, peeussr diseases such as "frvenOe para- 
dentftia* and "acute necrotizing ulcerative gtngM- 
tls" ere siso included in tha periodontal dteesses. 

The paradenflBs. which was once called 
•alveolar pyorrhea', ta characterized by remarkable 
symptoms such as Inflammation of gingiva, forma- 
tion periodontal pockets, bleedtag and pus o> 
•charge from said periodontal pockets, and ft 
brings about resorption of alveolar bono, loose 
tooth, and shedding of tooth. 

The consensus of most investigators is that the 
periodontal diseases is caused by bacteria present 
"dental plaques formed in periodontal pockets. 
Efforts have been concentrated on the discovery of 
Pathogenic bacteria reeportsfele for said olaeases. 

^ e , pr ? ent I*™ 6 * m attributable major pathogen 
18 feC0 ?^ d te 66 * certain nigra] pjgjnent-pro- 
ducmg bacteria, such as genus Bacteroides. How* 
ever, other genua of bacteria including Actmobacfl- 
^Capnrxv toprtaoa. ftaobactarkim and Soiro- 
c hg 88 be Included to me causative 

pathogens, to any case, it is an estsbWted theory 
that the periodontal dtseasea should net be attrib- 
uted to all bacteria present to toe dental plaque. 
^The periodontal olseaeea has previously been 
treated by several ways, such as sxhaustfve scaJ- 
tog of ptaquee to periodontal pockets, root ptsto- 
rcng, Q lrtQivectomy to elmtoste the pe ri odon ta l 
pockst, or surgical curettage to excise inflamma- 
tory tissues. These treetmertta have been effective 
to some extant but not satisfactory. 
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On the other hand, phermacoiherapy has siso 
been conducted using a drug selected from ger- 
micides, asttHrrflammatory agents, plaque sotubtite- 
fng agents, rwmostypttes. and the ike. These 
drugs are used in the form of the fdrmuktion suited 
for internal use or massotoerapy (e^., dentifrices, 
ofntments, and the like). However, they are not 
satisfactory for the purpose of treatment of 
periodontal diseases because the internal use hard- 
ly permits the selective migration of the drug to the 
tesfonai region, and the massotherapy is not suc- 
cessful (n sokJbiazfng tha plaques which ere 
present beneath the QingJvsl margin. 

Recently, strips which comprise polymers end 
active Ingredients for treatment of periodontal dis- 
eases have been developed. These strips are said 
useful far the treatment of ptaquee and Inflamma- 
tion beneath the gingival margin. The stripe can be 
applied drectfy to the lesionai region to be treated, 
and therefore, the active ingredient can be con- 
centrated to the desired site selectively. This moo> 
fled therapeutic method has been proved to be 
more effective than any conventional phe> 
maathempy. For instance, J. M. Qoodson et al? 
disclose the implantation of "hollow fiber", which 
contains germicides, into gingival resfon (J. CUnteaJ 
PerioAjrrtoiogy. 1979: 0: 83-92). M, Addy et al 
have reported the insertion of strips, which were 
pn^md from a. mixture of m Insoluble polymer 
**ch as poryetoyfmethacrytate and germicides, into 
periodontal pockets (J. Periodontal, 883. Nov. 
188S). to adolfion. insertion of the strips, prepared 
from a mixture of e soluble polymer end a drug. 
Into the lesionai region, such aa periodontal pock- 
ets, is also reported (Japan Patent Pubfication No. 
59-222408). 

The formulations mentioned above oomprtoe a 
trfotom of an active Irtgreolant and a homogeneous 
polymer base. Accordtogfy, where such formulation 
Is designed to contain two or more active t^e* 
dtonte wttch differ each other in terms of 
ntacoiogical actrvfty and therapeutically 
dose, it has been impossible to prepare 
mutation In which each of the pturaJ _^ 
may release toofependerttfy end provide tts~i 
concentration ss desired. 

The use of the hollow ffcer or insoluble po*/» 
mer, as a base, causes irritation or psin to pee***** 
end moreover, It ne c seatt ai BS the removal of a» 
base after reiesao of an active Ingredient, was* si 
often annoytog. On the other hand, the strto wsjon 
comprises a sotubte polymer es a base or oanssr 
permfte a rapid release of an active fa 
Accordingly, it does not afford a constant I 
ticai effect and, therefore, hes « poor i 
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As the mutt of an extensive study for seeking 
a novel therapeutics! com p ositi on for periodontal 
diseases, wftich suitably controls the release qf one 
or more of active ingredients end which does not 
give any uncomfortable feelings to patients, It has 
been found that the use of a two-phase carder 
base, which constats of partteta comprising a poly- 
mer having a Bmrted solubility in water and a water 
soluble polymer used for dispersing such particles, 
meets the requirements Just mentioned above. 

Thus, the present invention provides a phar- 
maceutical co m position for treating periodontal dis- 
eases, which compnsee one or more of 
therapeutically active Ingredients dispersed In a 
cantor, characterized in that said carrier consists of 

(A) water soluble polymer, and 

(B) polymeric particles having a limited sotu- 
WHty, aaid particles being dispersed in said 
water soluble polymer. 



Brief Description of the Drawing 

Fig. 1 shows the dissolution profile of two ac- 
tive Ingredients contained in the pharmaceutical 
composition of the invention which Is In the form of 
a film. Fig. 2 snows the dissolution profile or two 
active ingredients contained In a conventional com- 
position* 

The term "a polymer having a limited solubility 
In water" herein used Induces an insoluble poly- 
mer, a sparingly soluble polymer, and a polymer 
which dissolves In an aqueous medium within a 
limited pH range. 

For the purpose of the present Invention, the 
term "Insoluble polymer" means a polymer which 
dissolves in an aqueous medium, particularly in 
water, si a concentration of less than 0.1% by 
weight Irrespective of pK 

"Water soluble polymer* or "soluble polymer* 
denotes sny polymer which dissolves m an aque- 
ous mecfium. partfcuterty in watsr. in a concentra- 
tion of more than 1% by weight, irrespective of pH. 
R 8partingly soiubls polymer* means a polymer 
which has a solubility between the soiubls polymer 
and the Insoluble polymer or decomposes to dis- 
solve in vivo slowly. The term •polymer which 
cSssofvee In an aqueous medium within a limited 
pH range" means a polymer which dissolves in sn 
aqueous medium, particufarry in water, having a pH 
higher than 4 or lower than 6. In a concentration of 
more than 1% by weight. 

For the purpose of airnpiicfty, the Insoluble 
polymer, sparfingly soluble polymer and the poly- 
mer which dissolves in en aqueous medium within 
a limited pH range are hereinafter referred to as 
•non-soojbie polymer • as e whole. 



The soluble polymer used In the present Inven- 
tion must be fabricated into a semi-solid or 8 solid 
material The non-eotoble polymer should have a 
property writable for being fabricated into particles, 
s Both soluble and non-*oluble pofyners employed 
In the present application should be, of course, 
prrystotoglcslfy scceptable. 

Specific examples of the insoluble polymer are 
ethyl ceflulose, cellulose acetate, ethyl 
io methacryiate / trimemyt amm oiiloethyl methacrylate 
chloride copolymer, and the Ike. The sparfingly 
soluble polymer Includes, for instance, biodegrada- 
ble polymer such as polygrycoBc aicd, pofylactic 
add, pdyietramethylgtycdide, pdytfiethytQlycdide, 
is poty-caprolactone. pely(Dt-decatetone), poly- 
(aikyterteadipate), copolymers thereof, end ton ex- 
change resins. 

The polymer which deserves in an aqueous 
medium having a pH above 4 includes copolymers 
ao consisting of acrylic add, methacryilc acid and/or 
eaters thereof, such as methyl acrylats / 
methacrytic add copolymer, methyl aery late / 
methacryilc acid / octyl acrytate copolymer, ethyl 
acrylats / methacrytic acid copolymer, methyl ac- 
as rylatB / methacrytic acid / methyl methacryiate 
copolymer, and methyl methacryiate / methaeryic. 
add copolymer, hemiestere of organic bivalent acid'- 
with polysaccharide acetates such as cellulose ace- 
tate phthatate, cellulose acetate succinate, cellulose 
so acetate maleats, starch acetate phthatate. and 
amytoee acetate phthatate, hemiesters of organic 
bivalent add with alkylated polysaccharides such 
as methyl cedulose phthatate, hemiesters of or* 
garde bivalent add with hydroxypropyimethyi cef 
4S luloee phthalate, end hydroxyethyf ethyl cellulose 
phthalate, hyc^rypropyfrnethyl cellulose acetate 
succinate, alkyl ethers of earboocyeilcytated polysac- 
charide such ae carbocymethylethyl cellulose, 
hemteeters of organic bivalent add with polyvinyl 
40 alcohol and its derivatives such as polyvinyl alcohol 
phthatate, polyvinyl acetate phthatate, polyvinyl 
aoetal phthalate, and polyvinyl butyiate phthalate. 

The polymer which cfisscJves In an aqueous 
medium having s pH " below 6 includes 
*s dtmelhylarninoethyf methacryiate / methyl 
methacrytate copolymer, poJyvinylacstal / 
cHmethytamtno acetate, cellulose acetate cfibuty> 
hydroxypropyl ether, and the like. 

Specific examptee of the soluble polymer are, 
so for instance, methyl cellulose, rrydroxypropyl cef- 
lulcee. factum csrcoxymethylceiajlQse, hydrax- 
ypropytnethyl cellulose, hyctaryethyl csBubse. so- 
flum alginate, propylene giyed alginate, puiluran, 
tragacanth. xanthan gum, crtitosan, polyethylene 
ss oxide, polyvinyl pyrrotidane. polyvinyl alcohol. 
pdyacryOo add. pofymethacryfc acid, and a aatt 
thereof. 
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The ptuornsceutical composition of the present 
Invention may bo prepared by dispersing ono or 
more of active ingredients into 8 non-soluble poly- 
mer, or both of a soluble polymer find s non- 
eoJubto polymer, and mixing those polymers, and 
ffnafly forming the resultant mixture fnto a solid 
material of a film, sheet or bar-Oka shape, or Into a 
eemf*otId material such as gel or ointment 

m more detail, one or more of non-eoejble 
potymere (a dissolved, as the first step, tn an ap- 
propriate organic solvent To the resultant solution 
is dissolved or dispersed one or more of active 
Ingredients, and the mixture ts formed Into film or 
sheet by casting method. The resultant aoOd ma- 
terial Is ground Into particles. 

The partfdea are also obtainable by spray dry- 
eio, Wuatar coating, Ceaoervafion, or Drying in 
liquid phase. The average particle size may range 
from lu to BDCu depending on the contemplated 
release pattern of the active Ingredient However, 
the size between 1U and SOOu is generally pre- 
ferred. 

On the other hand, one or more of water solu- 
ble polymers are dissolved In a suitable solvent 
The solvent may contain, if desired, one or more of 
active ingredients. Subsequently, the pH of the 
rrtxture ie adjusted, if necessary, and the particles 
obtained above are imtfbrmiy suspended in the 
mbtturo. The pharmaceutical composition of the 
Invention fn the form of gel ie thus obtained. 

The composition of the invention In the form of 
film or sheet is obtained by otoaerating the just 
mentioned gel, end subjecting the same to the 
casting process. The film or eheet may eJao be 
prepared by compression molding, extrusion or 
calendering. The meet suitable fanning process 
among others Is selected depenolng on the 
prryaico<hamical properties of the polymers em- 
ployed. 

The bart&e composition of the Invention is 
Prepared In the similar manner as the film or sheet, 
but Avouch extrusion. 

The weight ratio of the partidee to ths soluble 
polymer may range from 1:88 to 89:1 on the Mtt*t 
of dry weight The compeeffion of the particles: 
sotabfe polymer tn a ratio of 1040-70:30 la pre- 



Therapeutically active Ingredient or ingredients 
used for the preparation of the composition of the 
Imwttion ere selected from those effective tor pre- 
vention or treatment of periodontal Atftg^ ^ for 
wanpla, garmiddea, such as dttorhexJolho, Ag 
protein, glyceryl Iodide, phenol, benzaikoreum chto- 
rfde, cetytDyrtdmium chloride, and the Dke; anti- 
microbial agents, such aa ampidffln, tetrecycBne, 
benzys^artcflKn, clindamycin, oefaiexin, eryth- 
romycin, chloramphenieoC, fntgiomycrn eutfete, and 
the Bat; antWnflammatory agents, such aa 



Omprofen, [riasrneihacm. ket o pr ofen , mefenamtc 
add, amipyrtne, pranoprofen, fbufenac. tiantmide 
IryoVochlorioe. prednleoion. otoxanujihasone, tnanv 
cmolone acetonide, prostaglandins and the fte; 

a plaque colubfBzing agents, such as dextranase. 
protease, amyiase and the flke; coltagenaae Inhlbf- 
tors obtained from the extraction of crude drugs, 
such as g a mbtfrcatacha known tn the name of 
*asenyaku a ; local anesthetic*, such as tetracaine 

io hydrochloride, ethyl emmobereoate, and the (Dee; 
antrhistaminic agents, such as chlorphenJlantine 
maieate, diphenhydramine, and the fike; hemostatic 
agents such as transxamtc add, and the like. 
The sold composition of the invention In the 

is form of flim, sheet or bar can be prepared In 
different sizes. However, the convenient size of the 
film or eheet may be 0.1-0 J mm tn thickness. 05* 
3 mm in width, and 1040 mm in length. The size 
of the bar may generally range from 0.5 to 1.5 mm 

so in diameter and from 10 to 50 mm in length. 
Furthermore, the composition of the invention may 
be cut in suitable size by the user depending on 
several factors, such as severity of the dieease, 
and the width and depth of the locus to be appfed. 

sff The composition of the Invention can be applied to 
the periodontal pocket or paradentium by Insertion, 
injection, or nobbing according to the type of tor- 
mutation. 

The phainnaceutical composition of the inven- 
so tion exhibits e desirably controlled release pattern 
of the scttve ingredients), such controlled release 
- is attained by careful selection of a particular con- 
dition with respect to the following variables. 

(1) Distribution ratio of an active Ingredient 
as between the particles and the soluble polymer. 

(2) The particle size to be dispersed tn the 
soluble polymer. 

(3) Selection of non-soluble polymer or poty- 
mere which permits the modffieeton of both the 

40 sotubttty of partidee and amnion velocity of an 
active Ingredient in the particles In the manner as 
desired. 

<4) The use of one or more klnd(s) of par- 
ticles which differ from each other En their soiubifit* 
48 lee. 

(6) The ratio of the amounts of particles end 
eoiubte polymer to be combined. 

<8) Sotection of soluble polymer or polymers 
having desired viscosity. 

so By selection of suitable conditions In regard to 
<ne above variables, there la obtained the phar- 
maceutical composition of the Invention which re- 
leases one or mom of active ingredients in the 
manner aa contemplated. Since the surface of the 

as composition of the Invention te mainly composed of 
water soluble pofyrnar. is does not give any un- 
comfortable feeling to patients. 
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Tho following examples fife presented by way 
of Illustration of sp settle embodiments of th8 pher* 
rnaceutfcai composition of the Invention. In exam- 
pies, part or parts are represented by weight baits. 



Example 1 

Pory (lactic add) {10 parts) and tetracycline hy- 
drochloride (2 parts) are olssorved In methylene 10 
chloride (100 parts). Row casting of the resultant 
mixture yields a sheet which Is ground Into par- 
ticles having en average ate of 60u. 

The particles {10 parts) and hydroxypropyl cel- 
lulose (10 parts) are uniformly admixed. The mix- rs 
turn Is blended with water, extruded with pressure, 
and dried. The bar-tike shaped product of 1.0 mm 
diameter Is thus obtained. 



Example 2 

Methacryfc acid / methyl meihacrylate 
copolymer {12 molar ratto) (80 parts) Is dissolved 
in ethanol (1000 parts). In the solution are sua* 29 
panded or dissolved fndomethacfn (8 parts) and 
triacetin (20 parts), and the mixture Is casted Into a 
sheet which is then pufvenzad Into particles having 
an average size of 80a. 

Hydroxypropyl cellulose (10 parts) is dissolved 90 
in water (1000 parts), and tetracycline (25 parts) Is 
added to the resultant solution, after adjusting to 
pH 6.0 by addition of hydrochloric acid. The resul- 
tant mixture (80 parts) are uniformly admixed with 
the parttdee obtained above (20 parts) to yield the ss 
product In a gel form. 



Example 3 

The particles produced in Example 2 (20 
parts), methyl cellulose (60 parts) and tetracycline 
hydrochkxide (5 parts) are uniformly admixed, and 
the resulting mixture Is pressed to a sheet having a 
50OU thickness. 



Experiment 1 

The controlled release of an active Ingredient bo 
was evaiuatad on the pharmaceutical composition 
of the Invention which contains two kinds of active 
Ingredients. 



Method and materials 
(1) Preparation of Sample 

Math acrylic ipid / methyi meihacrylate 
copolymer (1:2 molar ratio) (80 parts) was dis- 
solved in ethanol (1000 parts). Triacetin (20 parts) 
and tetracycline hydrochloride (6 parts) were then 
mixed with the resultant solution. The mixture was 
catted on a Teflon tray and dried at 40*C. The 
resultant sheet was pulverized into particles of 
106u,to 177uin stee. 

On the other hand, hydroxypropyl cellulose 
(viscosity of 2% aqueous solution is 1000 to 4000 
cp at 20'Q {one part) was oteofved In water (08 
parts). In the solution was tfssotved tetracaine hy- 
drochloride (043 part). 

The hydroxypropyl cellulose solution and the 
particles are uniformly admixed at a weight ratio of 
1003.5. and the mixture la deaaratad, castad on a 
Teflon tray wtth care to ensure the constant thick* 
ness, and air-dried to yield a film having 300u 
thickness. 

in a solution of hydroxypropyl cellulose (1 
part) olssofved In water (100 parts) were dissolved 
tetracycline hydrochloride (042 part) and tetracaine 
hydrochtortde (0.02 parts), and the mixture waa^ 
adjusted to pH 6. deaarated, casted on a Teflon 
tray, air-dried to obtain a film having 300 thick* 
nets, which was employed as a reference. 



(2) Evaluation of Dissolution Rate 

The dissolution rates of the active ingredents 
reteaeed from the trims obtained above were mea- 
sured using a phosphate buffer (500ml), pH 7.2, at 
37*C, fn accordance wtth the Rotating Baaket 
Method (100 rem) of Japanese Riarmacop>eia (X). 



Results 

The dissolution profiles of the film of the Inven- 
tion and that of the reference are respectively 
shown In Rg. 1 and Rg. 2 of the accompanying 
drawing. The ebacraaa Irxficates immersion time 
and the ordinate indicates the dissolution rate. Rg. 
1 shows that two active ingredients were released 
from the film wtth different release patterns while 
Fig. 2 shows the same and Identical retaase pattern 
of the two active ingredients. Thus, this experiment 
lauatratea that the composition of the invention per- 
mits eeparate control of the release patterns of two 
active ingredient*, ft also teaches that the composi- 
tion of the Invention In the form of a suatamed 
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release formulation may be obtained where the 
same and Identical active ingredient rather than the 
tw active ingredients ie employed fn thia experi- 
ment* 



5. A pharmaceutical composition acconfinQ to 
any preceding otetm wherein eaU particles haw an 
average size ranging from lum to 500 am. 



CtataM 

1. A phannaceutf ca I compost on lor treating 
periodontal diseases which comprises one or more 10 
of therapeutically active ingredients dispersed In a 
canter, characterted In that said carrier consists of 

(A) water soluble polymer, and 

(B) polymeric particles having a Qmfted solu- 
bility In water, is 

said particles being dispersed In said water 
soluble polymer. 

2_ A pharmaceutical composition according to 
Claim 1 in me form of gel, sheet film or bar. 

3. A pharmaceutical comp osi t i on aeconfng to so 
Claim 1 or 2 wtorafn said particles are composed 

of one or more of compounds selected from athyt 
cellulose* cellulose acetate, ethyl rnethacrylste / 
trfmemyfammonloethyl methacrylate chloride 
copolymer, ton-exchange resins, poWgfycofic as 
add), pofy(lactic add), polytalremslhylglycoude, 
poiydiethylgrycofide, pely**-caprdactone, poly(0L- 
decatectone), pdyCaBcytaeejftpeta), methyl acryfate 
f methacryflc add copolymer, methyl acrytate / 
methaeryuc add / octylacrytate copolymer, athyf so 
acrylate / mathacryftc add copolymer, methyl ac- 
rytate / methacryftc add / methylmethacryiate 
copolymer, methyl methacrylate / methacryBc add 
copolymer, cettutose acetate phthalate, cellulose 
acetate succinate, cellutese acetate maleate, starch as 
acetate phthalate, amylase acetate phthalate, meth- 
yl cellulose phthalate. hydnaocypropytmamyl cellu- 
lose phthalate, hydrcxyethyi ethyl ceflutoee 
phthalate, hydroxypropylrnethyt cellulose acetate 
succinate, carboxymethylethyl ceOaose, poly m 
vfnylalcohl phthafatte, polyvinyl acetate phthalate, 
poJyvinyiacetai phthalate, poryvinytxitytate 
phthalate, methyl metftacryude / 
dmelfiytamtnoethyt rnethacryfate copolymer, pdy 
vlnylaoetal / olmethytamino acetate, and ^"t^y t 4S 
acetate dibtitytiydrexypropyf ether. 

4. A pharmaceutical composition according to 

CWm Jl5L 0r 3 wn * f,in tlW * mt8r M,ubil polymer 
(e <et* U-J from methyl celluJcee, hydroxypropyt 
ceJadea*. soolum cantecymethylcellutoae, hydro*- so 
ypropylmethyl cellulose, hydroxyethyl ceflulose, so- 
dium alginate, p r opylen e glycol alginate, pufluian, 
tragacanth, xanthan gum, chftosan, polyethylene 
oadda, polyvinyl pyrroEdooe. pofyvfnyi alcohol, 
poiyacryfc add. porymethacryfic add. and a salt « 
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